Nature of the lectin-induced activation of plasma membrane Mg2+ATPase.
The Mg2+ATPase activity of liver plasma membranes decreases markedly with increasing temperature above 30 degrees. This negative temperature dependency is counteracted by the binding of wheat germ agglutinin, concanavalin A, or Ricinus communis agglutinin (at concentrations greater than or equal 0.5 mg/ml) to membranes prior to assay of the enzyme. With one of these lectins bound, the enzyme has a single energy of activation between 20 degrees and 45 degrees. The binding of dimeric succinyl concanavalin A, soybean agglutinin, fucose-binding lectin from Lotus tetragonolobus, or the leucoagglutinin from Phaseolus vulgaris does not alter the temperature dependency of the enzyme. The latter two lectins, however, do prevent the concanavalin A-induced activation of the enzyme at 37 degrees. At saturating substrate concentrations, the enzyme is not inhibited by any of the lectins tested over a wide range of concentrations. Cytochalasin B and colchicine separately or in combination have little influence on the lectin-induced enhancement of enzyme activity. Chlorpromazine and vinblastine sulfate each partially prevent the activation and in combination do so completely. Treatment of the membranes with the detergent Lubrol-PX or phospholipase A prevents activation of the enzyme by concanavalin A. The results are consistent with a restriction by the lectin of an environment which is normally too disordered for maximal enzyme activity above 30 degrees.